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1 (Banach [1], Caccioppoli [4]). (X, d) $T$ $X$
(contraction) $r\in[0,1)$
$x,$ $y\in X$
$d(Tx, Ty)\leq rd(x, y)$
$T$ $z\in X$ $x\in X$
$\{T^{n}x\}$ $z$
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$u\in X$
$n arrow\infty_{m>n}1\sup d(T^{n}u,T^{m}u)\leq\lim_{narrow\infty}\sup_{m>n}\sum_{j=n}^{m-1}d(T^{j}u, T^{j+1}u)$
$\leq\lim_{narrow\infty}\sup_{m>n}\sum_{j=n}^{m-1}r^{j}d(u, Tu)=\lim_{narrow\infty}\sup_{m>n}\frac{r^{n}-r^{m}}{1-r}d$( $u$ , $Tu$ )
$\leq\lim_{narrow\infty}\frac{r^{n}}{1-r}d(u, Tu)=0$
$\{T^{n}u\}\subset X$ Cauchy $X$
{Pu} $z\in X$ $T$
$Tz=T( \lim_{narrow\infty}u)=\lim_{narrow\infty}T\circ T^{n}u=z$ .





. Edelstein (1961) [8] $\epsilon$-chainable. Nadler (1969) [16] set-valued $H(Tx, Ty)\leq rd(x, y)$
$o$ Meir-Keeler (1969) [15] $\forall\epsilon>0$ , $]$ $\delta>0:d(x, y)<\epsilon+\delta\Rightarrow$
$d(Tx, Ty)<\epsilon$. Rus (1972) [20], Subrahmanyam (1974) [21] $d(Tx, T^{2}x)\leq rd(x, Tx)$ ,
$T$ is continuous. Ekeland (1974) [9, 10] $f:Xarrow \mathbb{R}$ , $\Rightarrow$
$v,$ $\forall w\neq v,$ $f(w)>f(v)-d(v, w)$
$o$ Ciri\v{c} (1974) [4] $d(Tx, Ty) \leq r\max\{d(x, y),$ $d(x, Tx),$ $d(y, Ty)$ ,











(d) $r\in[0,1)$ $x,$ $y\in X$ $d(Tx, Ty)\leq$
$rd(Ix, Iy)$
$I$ $T$
$I$ 2 1 2 1
(C)
I $oT=To$ I
3. $(X, d)$ $I$ $T$ $X$. $(I, T)$ compatible (Jungck [12]) $\{Ix_{n}\}$ $\{Tx_{n}\}$
(1) $\lim_{narrow\infty}d(TIx_{n}, ITx_{n})=0$




$\Rightarrow$ compatible $\Rightarrow$ I-biased
. compatible of type (A) (Jungck, Murthy and Cho [13])
$\lim_{n}d(ITx_{n}, TTx_{n})=0,$ $\lim_{n}d(TIx_{n}, IIx_{n})=0$. compatible of type (P) (Pathak, Cho, Kang and Lee [18])
$\lim_{n}d(IIx_{n}, TTx_{n})=0$
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. I-compatible (Pathak and Khan [19]) if
$\lim_{n}d(ITx_{n}, TTx_{n})=0$. T-compatible (Pathak and Khan [19])





4([23]). (X, d) $I$ $T$ $X$. $(I, T)$ almost compatible $\{x_{n}\}\subset X$ 3
(Cl) $Ix_{n+1}=Tx_{n}$ $(\forall n\in N)$
(C2) $\{Ix$
(C3) $\{TIx_{n}\}$
(1). $(I, T)$ almost I-biased $\{x_{n}\}\subset X$ (Cl)$-(C3)$
(2)
(Cl)$-(C3)$ $\{Ix_{n}\}$ $\{Tx_{n}\}$
$\Gamma compatible\Rightarrow$ almost compatibleJ $I-$
biased $\Rightarrow$ almost I-biased$\rfloor$ almost compatible of
type (A), almost compatible of type (P), almost I-compatible, almost
T-compatible, almost I-biased of type (A)
7
5([23]). (X, d) $I$ $T$ $X$ (d)
$r\in[0,1)$ $x,$ $y\in X$
$d(Tx, Ty)\leq rd(Ix, Iy)$. $(I, T)$ almost compatible. $(I, T)$ almost compatible of type (A). $(I, T)$ almost compatible of type (P)
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. $(I, T)$ almost I-compatible. $(I, T)$ almost T-compatible. $(I, T)$ almost I-biased. $(I, T)$ almost I-biased of type (A)
7
(d) 7
6. (X, d) $I$ $T$ $X$ (a), (b),
(d) $(c’)$
$(c’)(I, T)$ almost I-biased
$I$ $T$
(a) $IU=T$ $X$ $U$
(b) $T$ $\{x_{n}\}$ $x$
$\lim_{narrow\infty}d(Tx_{n}, Tx)\leq\lim_{narrow\infty}rd(Ix_{n}, Ix)=0$
$\{Tx_{n}\}$ $Tx$ (d)
$d(IUx, IUy)=d(Tx, Ty)\leq rd(Ix, Iy)$




$\{IU^{n}u\}\subset X$ Cauchy $X$
$\{IU^{n}u\}$ $z\in X$ $\{TIU^{n}u\}$ $Tz$
$\{U^{n}u\}$ (Cl)$-(C3)$ (c’)
$d(z, Iz)= \lim_{narrow\infty}d(IU^{n}u, IIU^{n+1}u)=\lim_{narrow}\sup_{\infty}d(IU^{n}u, ITU^{n}u)$
$\leq\lim_{narrow}\sup_{\infty}d(IU^{n}u, TIU^{n}u)\leq\lim_{narrow}\sup_{\infty}rd(IU^{n-1}u, IIU^{n}u)=rd(z, Iz)$
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$z=Iz$
$d(z,Tz)= \lim_{narrow\infty}d(IU^{n}u, Tz)\leq\lim_{narrow\infty}rd(IU^{n-1}u, Iz)=0$
$z=Tz$ $z$ $I$ $T$
$x\in X$
$d(z,Tx)=d(Tz, Tx)\leq rd(Iz, Ix)=rd(z, Ix)$
$z$
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